), yet is regarded as a good anaerobe tolerating anoxic exposure 58 of at least 1 h at 20°C (van Waarde et al., 1990; van Raaij et al., 59 1996), and surviving less severe hypoxia (0.5 mg O 2 L −1 ) for at least 60 7 days at 22-23°C (Zhou et al., 2000) .
Carassius carassius responds to hypoxic conditions by conversion of lactate into ethanol, which is excreted 24 over the gills. However, a closely related species, Cyprinus carpio, does not possess the ability to produce eth-25 anol and would be expected to accumulate lactate during hypoxic exposure. While the increase in oxygen 26 consumption in fish required following strenuous exercise or low environmental oxygen availability has 27 been frequently considered, the primary contributing mechanism remains unknown. This study utilized 28 the close relationship but strongly divergent physiology between C. carpio and C. carassius to examine the 29 possible correlation between excess post-hypoxic oxygen consumption (EPHOC) and lactate accumulation. 30 No difference in the EPHOC:O 2 deficit ratio was observed between the two species after 2.5 h anoxia, with 31 ratios of 2.0 ± 0.6 (C. carpio) and 1.3 ± 0.3 (C. carassius). As predicted, lactate accumulation dynamics did sig-32 nificantly differ between the species in both plasma and white muscle following anoxic exposure. Significant 33 lactate accumulation was seen in both plasma and muscle in C. carpio, but there was no accumulation of lac-34 tate in white muscle tissue of C. carassius. These findings indicate that lactate accumulated as a consequence 35 of 2.5 h anoxic exposure is not a major determinant of the resulting EPHOC. hanced tolerance to hypoxic conditions. Indeed, C. carassius can survive 52 more than 24 h of anoxia at room temperature, and at least 4.5 months 53 at near-zero temperatures Piironen 54 and Nilsson and Renshaw, 2004) . In contrast, the 55 common carp (Cyprinus carpio), a cyprinid species closely related to C. 56 carassius, does not possess the ability to produce ethanol (Nilsson, the O 2sat in the hypoxic tank to less than 2.5% (0.5 kPa). Therefore, to in- water, and fitted with an internal filter pump to ensure adequate mixing.
269
The temperature was kept at 15±0.1°C and the water was maintained 
each species, a total of 20 C. carpio and 20 C. carassius were sampled, 291 giving a total anoxic exposure period of 2 h 40 min. 65.4 ± 8.3 61.6 ± 7.6 NS Table 2 t2:1 t2:2 Lactate development during 2.7 h acute anoxic exposure at 15°C in crucian carp t2:3 (Carassius carassius) and common carp (Cyprinus carpio) (20.8±0.5 g combined mean t2:4 body mass). Concentrations at 2.5 h anoxia were calculated from the linear regression t2:5 (see Fig. 3 ). Asterisks (*) indicate statistical differences between species (Pb 0.01). 
Small and uniform EPHOC in Cyprinidae

430
The oxygen deprivation utilized in this study was at a near lethal The ethanol production in C. carassius is well described (Johnston 561 and Bernard, 1983) and is evident in the present study by the complete 
571
When C. carassius is exposed to anoxia, lactate is shuttled to the mus- shuttling from blood to muscle is quite slow, or 2) that the lactate shuttle 575 is tightly regulated in a way that no more than the lactate that can be in- higher transport of lactate into the tissue than can be quickly converted.
580
The presence of lactate accumulation in the study by Mandic et al.
581
(2008) but not in the present study is potentially a species-specific dif- 
